Old-age disability rates among all major socioeconomic and demographic groups declined over the past two decades, but the magnitude of the fall was larger for those who have higher income, have more years of education, are married, and are younger. As a result, disparities in disability have increased. The causes of these developments are unknown, while the potential ramifications for social and personal well-being are substantial.
Socioeconomic and Demographic Disparities in Trends in Old-Age Disability

INTRODUCTION
Socioeconomic and demographic disparities in health status are substantial. Disparities are greatest in mid-life, but gaps in old age remain large (House et al., 1990; House et al., 1994) . Among people ages 65 and older, minority and socioeconomically disadvantaged populations are much more likely than other groups to experience disability and the physical, cognitive, and sensory limitations that underlie it (Freedman and Martin, 1999; Freedman, Aykan, and Martin, 2001; Manton and Gu, 2001) . Disability prevalence increases rapidly with age, and women and those who are unmarried have much higher prevalence rates. The burden of disability clearly falls disproportionately on less advantaged groups.
In the 1980s research claimed that population health and disability were worsening (Colvez and Blanchet, 1981; Verbrugge, 1984) . Subsequent research questioned that conclusion (Waidmann, Bound, and Schoenbaum, 1995) , and studies of the elderly in particular began to find significant reductions in disability (Manton, Corder, and Stallard, 1993) . Based on a stream of research on the topic starting in the late 1990s, the current evidence suggests that old-age disability has declined by roughly 1.5 percent per year during the past two decades (Freedman, Martin, and Schoeni, 2002) . Declines of this magnitude have wide-ranging implications for individuals and society, including the potential for substantial savings in health and long-term care spending (Waidmann and Liu, 2000) .
Disparities in health and disability have historically been large, and disability has declined recently, but only a handful of studies have explored whether disparities in disability have widened or narrowed (for a review, see Freedman et al. 2002) . Moreover, exploring whether the gains have been experienced widely or only among certain socioeconomic and demographic groups may provide insights into determinants of the decline.
The goal of this study is to document changes in disparities in old-age disability across the most salient socioeconomic and demographic groups, including education, income, and race/ethnicity, as well of age, sex, marital status, and region of residence. The paper begins by describing the data and methods, followed by a statement of the results and a discussion of the implications of the findings.
DATA AND METHODS
The analysis is based on the National Health Interview Survey (NHIS), which is a repeated cross-sectional survey of the non-institutionalized population in the United States. Conducted annually by the National Center for Health Statistics, the NHIS includes in each year a sample of roughly 8,000 adults 70 and older. The analysis uses data from each year 1982 to 2002, resulting in a sample of 172,227 men and women ages 70 and older during this period.1 These large samples allow relatively precise estimates of disability prevalence among elderly persons for each year, including estimates for some major subgroups. The sampling plan follows a multistage area probability design that permits the representative sampling of households. The "final basic weights," which have been post-stratified to represent the civilian non-institutional population, are used in all estimation. SUDAAN software is used to adjust statistical tests for the complex nature of the survey design.
Disability is measured in different ways across the major national surveys, and empirical evidence finds that some measures have changed at varying rates (Freedman, et al, 2004) . The defining dimension of disability in the two questions in the NHIS is need for personal help. The first question asks about help with activities of daily living (ADL): "Because of any impairment or health problem, does ___ need help of other persons with personal care needs, such as eating, bathing, dressing, or getting around this home?" Those who answered no to this question were then asked about limitations with instrumental activities of daily living (IADL): "Because of any impairment or health problem, does ___ need help of other persons in handling routine needs, such as everyday household chores, doing necessary business, shopping, or getting around for other purposes?" Prior to 1982 the questions were substantially different. The questions were slightly modified in 1997, with the introductory phrase using the following alternative language: "Because of a physical, mental, or emotional problem, does…" Estimates of disability prevalence are reported for "any disability," i.e., either ADL or IADL disability.2
Disparities are examined by education, income, race/ethnicity, age, sex, marital status, and region. Education is classified into five groups: 0-8, 9-11, 12, 13-15, and 16 or more years. Disability prevalence is also reported for year-specific quartiles in the income distribution. Unlike education, then, the proportion of the population in each income group remains the same across each year. In survey years 1982-1996 (1997-2002) , family income is reported by the respondent as being in one of 27 (11) categories. In order to stratify prevalence estimates by income quartiles, we calculated a continuous income amount within categories using a three-step procedure. First, for each year 1982 to 2002, we used the 70 and older population from the March Current Population Survey (CPS), which is the US Census Bureau's source for official estimates of income and poverty, to estimate family income as a function of sociodemographic variables and the family income categories appearing in the NHIS. For respondents missing income information altogether, we estimated a separate prediction equation without the income bracket indicators. Second, we used parameter estimates from these model along with demographic and income bracket information from the NHIS to calculate an estimate of family income within category for each NHIS respondent. Finally, we grouped individuals in each year of the NHIS into income quartiles. We evaluated the procedure by comparing the March CPS and calculated NHIS income distributions and trends and found they were substantially similar. The appendix provides a complete description of the procedures used. Non-Hispanic whites are compared to all other racial/ethnic groups combined. There remain substantial differences in culture, socioeconomic status, and other factors within these racial/ethnic groups, but further disaggregation of the minority group led to imprecise estimates. Moreover, comparisons between blacks and nonblacks, and whites and non-whites led to similar conclusions. Four age groups are considered: 70-74, 75-79, 80-84 , and 85 and older. Men and women, and currently married and unmarried elderly are also examined. Finally, geographic disparities are examined for the four regions identifiable in the NHIS public use data: South, West, Midwest, Northeast.
Unadjusted estimates of the disparities in the prevalence of disability for the population 70 and older are presented graphically for each year 1982 to 2002. The graphs depict trends in the difference in disability for selected groups for each of the socioeconomic and demographic factors. Some factors have too many categories to display the full range of comparisons; for these factors the categories with the highest and lowest disability prevalence in 1982 are shown. For education, for example, the difference in the prevalence for people with 0-8 years and 16 or more years is displayed for each year. In addition, for each graph a third-order polynomial was fit to the data and displayed.
Two sets of graphs are presented. The first set (Figure 3 ) present the simple difference in the disability rate across the groups for each year, 1982 to 2002. The second set of graphs (Figure 4 ) present relative difference across the groups (i.e., the difference in the disability rate between the group with the highest rate and the group with the lowest rate, divided by the latter, multiplied by 100) across the groups for each year, 1982 to 2002. It is important to consider trends in both measures of the gaps in disability because the disability rate in 1982 is quite different across the socioeconomic and demographic groups.
The second set of graphs is more consistent in approach with the logistic models that are estimated to test for trends and disparities in trends after adjusting for various factors. Statistical tests for adjusted trends and disparities in trends are based on a set of logistic regression models estimated from all years of data combined. The key explanatory factor is a linear trend variable that takes the value of 0 in 1982 and increases by 1 in each subsequent year, with maximum value of 20 in 2002. This parsimonious linear specification was adopted because the second and third order polynomial terms were not consistently significant. The control variables in all models include age (represented by categories for 70-74, 75-79, 80-84, and 85 and older) , sex, and indicators for whether the response was given by a proxy. Proxy is also interacted with an indicator for whether the interview was taken after 1996 because the proxy rules in the NHIS changed after 1996.
The first model includes the trend variable along with all of the control variables except age. Model 2 adds the control for age to demonstrate the importance of age adjustment. The subsequent models, Model 3 through Model 9, add the socioeconomic and demographic factors individually; that is, the direct effect of the factor is included as well as interaction terms between the trend and the variables of interest. A final model includes all of the factors simultaneously.
An estimate of the average annual percent change in disability, the parameter of central interest, is calculated as the estimated odds ratio on the trend variable minus one, multiplied by 100. Tests for differences across groups in the average annual percent change are evaluated by significance levels of interaction terms.
Finally, as a robustness check, all of the multivariate models were re-estimated using ordinary least squares (OLS) instead of logistic models. The OLS estimates provide the regression analog of the simple differences reported in Figure 3 . The OLS estimates (Appendix Table 1 ) lead to the same substantive conclusion as the logistic models. The primary exception to this conclusion is the change in the disparity across age groups, and this point is described below when referring to unadjusted disparities in Figures 3 and 4 .
RESULTS
Disparities in health and disability are well documented in the population as whole, and the magnitude of the disparities in disability for the population 70 and older are displayed in Figure 1 . That is, the percent of the population 70 and older that report needing help with a daily activity in 1982 (the beginning of our time period) is displayed for each of the socioeconomic and demographic factors. Appendix Table 2 reports the proportion of this population that falls into each of these groups in each year.
Socioeconomic differentials (Panel A) are large, with disability rates of 27 percent for people with 0-8 years versus 15 percent for people with 16 or more years. The lowest income quartile has a disability rate that is 38 percent higher than the highest income quartile (29 versus 21 percent), with similar differences between non-Hispanic whites and all other racial/ethnic groups.
Demographic disparities in disability are also substantial. The disparities in favor of men over women (8 percentage points), married over not married (11 percentage points), and residents in the West over the South (10 percentage points) are all at least as large as the disparity that exists for the highest versus the lowest income quartiles. Obviously age is strongly related to disability, with a rate of 15 percent for the 70-74 year old age group and 42 percent for those ages 85 and older.
Unadjusted trends in old-age disability are reported in Figure 2 . At the beginning of the period, 22.7 percent had either an ADL or IADL disability. There was a steep drop in the subsequent 5 years, but then the rate was virtually unchanged for the next 10 years, 1986 to 1996. The rate fell quickly during the following six-year period, from 19.3 percent in 1996 to 15.5 percent in 2002. Taken as a whole, the 32 percent reduction in disability (i.e., 7.2 percentage point decline divided by 22.7 percent disability rate in 1982) over the 20-year period translates into a -1.39 percent annual change in disability. Figure 3 displays the difference in the percent that have a disability between the groups with the highest and lowest disability rates in 1982. For example, in 1982 people with 0-8 years of schooling were 10 percentage points more likely to have a disability than were people with 16 or more years of schooling. The disparity increased to nearly 15 percentage points by the end of the 20-year period. Income disparities were lower than the educational disparity but experienced a roughly similar increase through 2002. At the same time, racial/ethnic disparities were cut in half, from about 10 percentage points to 5 percentage points.
Disparities by age and sex were fairly constant during the 20-year period. The advantage in favor of married people shows a modestly increasing trend through 2002. Regional differences declined, specifically between the South and the West. The South had the highest disability rate in 1982 -a rate that was 10 percentage points higher than in the West -but this gap was eliminated by 2002. During this period, the 70 and older population shifted towards both of these regions by somewhat similar magnitudes and away from the Northeast and Midwest (Appendix Table 1 ).
The trends in relative disability ( Figure 4 ) are similar to the trends in the simple difference in disability ( Figure 3 ). That is, regardless of the measure of disparity in disability, the differences by education, income, and marital status increased, and the differences by region decreased. The most notable exception is for age. There was little change in the simple difference in disability prevalence across age groups, but because the disability rate is much lower for the younger age groups, the relative difference increased substantially, which indicates a widening gap. Specifically, the disability rate in 1982 was roughly 200 percent higher for people 85 and older than people 70-74. But the gap increased to nearly 400 percent by 2002 (Figure 4 ). The trend in the gap between racial/ethnic groups is also somewhat sensitive to whether relative or simple differences are examined; both measures indicate some decline in the racial/ethnic gap, but the simple difference measure in Figure 3 shows a larger decline than the relative difference measure, which is expected given the fact that minorities experienced a larger absolute decline than non-Hispanic Whites over the 20-year period.
Multivariate Analyses
The estimates from Model 1 in Table 1 replicate the graphical analysis in Figure 4 but control for sex and proxy response and parameterize the trend as linear. The odds ratio of 0.9845 implies an annual change of -1.55 percent per year ([0.9845-1.0]*100), which is close to the unadjusted estimate of -1.39 percent based on the change in the prevalence at the endpoints 1982 and 2002, discussed above.
The age distribution of the population 70 and older became only slightly older. However, because of the strong relationship between age and disability, adjusting for age (Model 2 vs Model 1) increases (in absolute value terms) the estimated rate of change in disability to -2.15 percent per year. The estimate is also very precise, with the 95% confidence interval ranging from 0.9751 to 0.9820, or in average annual percentage terms from -1.80 to -2.49.
The multivariate estimates are consistent with the graphical depiction of the trends in disparities between education and income groups. The odds ratios imply a larger decline for the higher income and education groups. For example, the lowest education group experienced a change of just -0.88 percent per year, while the most educated group experienced a change of -2.53 percent per year. Moreover, the trend exhibits an almost fully monotonic increase with education and income: at all levels, the higher the education and income, the greater the decline. The differences between the higher groups and the lowest group are statistically significant and substantively important in most cases as well.
The age-adjusted decline is somewhat greater for minorities than for non-Hispanic whites, although the difference is not statistically significant. While changes were substantial for the older age groups --1.07 percent per year for people 85 and older -the declines were much larger for the younger group. The rate of change was -2.80 percent and -2.58 percent per year for the two youngest groups, respectively.
For the population 70 and older between 1982 and 2002, male mortality improved more than female mortality. If it were the case that the relatively strong improvements for males resulted in keeping alive people who had a disability, then it would be expected that disability declines would be greater for women. But this is not the case: the declines in disability are not statistically significantly different between the sexes.
The changes are much larger among married elderly: -4.04 percent versus -1.36 percent per year for the unmarried. Recall that these estimates adjust for the direct effect of marriage, and the marital status distribution did not change substantially during the 20 years. The South has the highest initial disability rate among the four regions, but it is also the region that experienced the largest declines in disability. [VAF1] Can the trends for various groups be explained by changes in the composition of the sample over the 20-year period? We explore this issue by estimating models identical to those in Table 1 , but for each model add controls for the direct effects of all of the socioeconomic and demographic factors. The first column of Table 2 replicates the estimates reported in Table 1 , but instead of reporting the odds ratio it reports the average annual percent change in disability, i.e., the odds ratio minus one, multiplied by 100. Each set of rows separated by a horizontal line are based on its own logistic model, as in Table 1 . The second column contains the estimate of the average annual percent change based on the models that include the additional factors. For example, the average annual percent change without controlling for any factors other than age, sex, and proxy is -2.15. If all of the socioeconomic and demographic factors are accounted for, the change is reduced to -1.86. In logistic models not reported in the tables, it was found that education accounted for virtually all of the change in the estimate.
The estimated changes in disability for most socioeconomic and demographic groups were not altered substantially when the additional factors were accounted for. For example, the trend for people 70-74 is -2.80 without additional controls and -2.63 with additional controls. For income, the trends are slightly lower for each group when controls are added, but all trends remain statistically significant, and the trend for the two highest income quartiles remains more than twice as large as the decline among the lowest income quartile. For education, trends are strengthened for each group, with especially large increases for the least educated: the change is -0.88 without controls and -1.52 with controls. Again, however, the declines are much larger for those with more education. However, statistically significant racial/ethnic differences in trends in favor of minorities emerge once the other controls are added. And declines in disability among older people living in the South remain significantly greater than those for people living in the West and mid-West.
Institutionalized Population
We explored sensitivity to the omission of the institutional population using data from the National Nursing Home Survey (NNHS). The NNHS is used to add in the nursing home population to the estimates based on the non-institutional population from the NHIS. One of the limitations of this approach is that some assisted living facilities are most likely not included in either the NHIS or the NNHS. Although the exact number of elderly persons living in such facilities is unknown, it is believed to be small but increasing. Table 3 displays the disability rate for the non-institutional population (NHIS) and for the non-institutional population combined with the nursing home population (NHIS+NNHS) in each year in which the NNHS was conducted : 1985, 1995, 1997, and 1999 . The NNHS does not contain data on income and education of nursing home residents, but race/ethnicity, age, sex, marital status, and region are measured. All of the underlying estimates that are needed to combine the NHIS and NNHS estimates into a single estimate are contained in Table 3 for the entire population 70 and older, and, as an illustration, for the two racial/ethnic groups. In calculating these estimates, it is assumed that all nursing home residents have either an ADL or IADL disability.
The central issue is whether the trends in disparities in disability are different when the nursing home population is folded into the estimates of disability. This is addressed in Figures 5 and 6 , which display the exact same disparities displayed in Figures 3 and 4 for the population living in the community (i.e., the NHIS estimates), but also shows the disparities after the nursing home population is included into the analysis. The general finding is that adding in the nursing home population does not alter the estimated trend in disparities. For example, the cubic trend in the gap between racial/ethnic groups based on the estimates from the community-dwelling sample in the NHIS ( Figure 5 ) runs almost exactly through the large square data points representing the racial/ethnic disparity once the nursing home population is included. The disparities by marital status and age are larger when the nursing home population is included, which is exactly what would be expected given the fact that unmarried and older persons are much more likely to living in nursing homes than married and younger persons. However, the trends in disparities are quite similar regardless of the inclusion of the nursing home population: the disparity between the married and unmarried increased between 1985 and the later periods; disparities between non-Hispanic whites and all others did not increase and showed some signs of declining, although the estimates were not significant; disparities between men and women changed very little; when measured by the simple difference in disability rates, age disparities were flat between 1985 and 1997 and then fell somewhat, but when measured by the relative differences the age disparities increased.
DISCUSSION
Old-age disability rates among all socioeconomic and demographic groups declined over the past two decades, but the magnitude of the decline was larger for several groups with lower risk of having disability: those who had higher income, had more years of education, were married, and were younger. As a result, disparities in disability generally have increased.
Two noteworthy exceptions involve regional and racial/ethnic patterns. First, once all other factors were controlled, there was a narrowing of the disability disparity between non-Hispanic whites and others. Second, because declines were greatest in the Southern states, gaps in disability between the South and West and between the South and Midwest narrowed over this time period.
These findings extend previous studies of trends in disability gaps in several ways. Prior studies have typically limited exploration of gaps to disparities by age, sex, race, and education and have often omitted important statistical tests (Freedman et al. 2002) . The only study to consistently include statistical tests (Schoeni et al. 2001 ) drew upon the same data set we use here (the NHIS), but was limited to 15 years, from 1982 to 1996. In that analysis it was found, as we do here, that educational and marital status differences were widening and regional differences narrowing over time. Unlike that prior analysis, however, here we have documented growing disparities by income quartiles, narrowing of racial gaps, and relative increases in the age gap.
What has caused these trends? Our analysis suggests that trends cannot be attributed to changes in the size or makeup of the nursing home population. And, with the exception of age disparities, we find trends and disparities therein are robust whether we consider absolute differences in prevalence across groups or relative differences. Nor can we attribute declines completely to shifts in the demographic composition of the older population. Indeed, we found that socio-demographic and economic factors are highly correlated with disability in old-age, and along many of these dimensions the composition of the older population has changed. Population groups that have lower disability rates --those who are more educated, married, and male, for example -have become more prevalent among the elderly. But we find that together changes in these factors, and others, explain little of the net improvement in disability.
We also find like others (Freedman and Martin, 1999; Waidmann and Liu, 2000) that shifts in the education distribution in particular explain a substantial portion-but not all-of the decline in disability. Education may represent, among other things, the lifelong effects of mediating factors including early childhood experiences, access to medical care throughout the lifecourse, health behaviors, and ability to navigate the health care system and implement complex medical regimens. To identify the causes of the declines in disability and shifts in the gaps we must look to these mediating effects as well as other factors not directly linked to educational attainment.
Late-life disability is influenced by a variety of factors, many of which are modifiable and are linked to demographic characteristics and socioeconomic status (Stuck 1999 ).
Here we speculate about the relevance of three domains: behavioral and biologic risk factors, medical care, and the physical environment. These factors may assert their affects in different stages of the life course, including early life and mid life (Barker 1994; Blackwell et al. 1999; Elo & Preston 1992; Kuh & Ben-Shlomo 1997) .
Risk factors for lifestyle-related diseases have been linked to disability and have been shown to vary by demographic and socioeconomic status (Berkman and Mullen, 1997; DeLew and Weinick, 2000) . The contribution of risk factors to trends has been explored for the adult population in other countries (Ahacic et al. 2003; Galobardes, et al. 2003) , where increases in social class have been linked to declines in disability through mediating health behaviors and biologic risk factors. To our knowledge, in the United States nationally representative population-based evidence linking trends in risk factors to late-life disability for various demographic and socioeconomic groups is not available. However, insight into this relationship may be gleaned from more selective studies and from studies with too few older people to stratify by demographic and socioeconomic status. For example, Allaire et al. (1999) show for the largely white Framingham Heart Study that offspring have fewer risk factors for disability (i.e., were more physically active and less likely to smoke or consume high amounts of alcohol) than their parents. Vita and colleagues (1999) have demonstrated for a cohort of college graduates that individuals with a low-risk profile in terms of smoking, body mass index and exercise patterns live longer and experience fewer years of disability compressed at the end of life. At the same time, data from the 50-state Behavioral Risk Factor Surveillance System suggests health related quality of life and self-rated health status has improved for people ages 75 and older (Zach et al. 2004 ) despite worsening trends for other ages groups. Analysis of changes in health behaviors between 1990 and 2000 suggest that older Americans in 2000 were more likely to exercise, consume more fruits and vegetables daily, and to have recently obtained a routine medical checkup and less likely to smoke tobacco or drink any alcohol (Mokdad et al. 2004) .
Another domain of speculation that may be particularly relevant is changes in the use of medical care. There also are important differentials, for example, in access to medical care and health care information (AHRQ, 2003) . Although few studies provide evidence of gaps over time in medical care, limited evidence is available on trends by race and on cross-sectional patterns by region. Escarce and McGuire (2004) , for example, find that between 1986 and 1997 the white-black gap in use of medical procedures and diagnostic tests under Medicare narrowed. Findings have been mixed, however, with respect to specific medical procedures and services. For example, Groeneveld and colleagues (2005) found declines in racial disparities in the use of implantable cardiac defribilators while Crystal et al (2004) found increases in depression treatment were larger for whites than for Hispanics. Regional variation in medical care is substantial, even for narrowly defined conditions (Baicker et al. 2004; Wennberg and Cooper, 1999; Weinstein et al. 2004 ). Fisher and colleagues (2003) find that per capita Medicare spending is particularly high for hospital referral areas in the Southern region, and Lin and Zimmer (2002) have identified higher rates of disability in southern states, but how these patterns have changed over the last two decades and whether they are linked needs further exploration.
Changes over time in the physical environment in which older people live and work may also be influencing disability rates differentially by demographic and socioeconomic status. Less advantaged groups often live in poorer quality older housing and face more environmental barriers (Gitlin et al., 2001; Tomita et al., 1997; Newman, 2003) and are less likely to turn to assistive technologies for difficulty with daily activities (Agree and Freedman 2004) . At the same time, socio-economically advantaged groups are more likely to live in homes with features that facilitate aging in place (e.g., retirement communities built with wide hallways, railings, and accessible bathrooms). Recent studies suggest a strong trend toward the use of assistive technology as the sole form of assistance-that is, without help from another person (Freedman et al. 2004; Spillman 2004 ) --and increases in the presence of home modifications among older people reporting a housing-related disability. Differentials in these trends have been explored for the first time elsewhere in this volume by Freedman in colleagues, who show that disparities in assistive technology use by race and socioeconomic status have persisted through 2001. They also show, however, that only among those with more than a high school education have increases in assistive technology offset declines in the chances of receiving help. Such evidence is consistent with the divergent disability trends by education we found here.
Understanding the underlying cause of the disparities in disability and the reasons for the widening of this gap is a pressing social and policy concern. The causal factors are likely to consist of a mixture of medical, social, and behavioral influences. Interdisciplinary teams are needed to make significant headway on these unresolved issues. Moreover, a broad population-level perspective, as opposed to focusing on a single disease or subgroup, is likely to be a more effective approach. The field of demography, with its strong tradition of cross-disciplinary perspectives and population-level analyses, is a natural home for this emerging body of research.
Appendix: Income Quartile Estimation
To determine a value for total family income for the NHIS 1982-2002 person data we used the following imputation method. A regression model of total family income was estimated using the March Current Population Survey (CPS) data for each year, 1982-2002, for persons aged 70 and older. The March CPS is the Census Bureau's official source for income and poverty estimates. The explanatory variables include characteristics measured in both the CPS and the NHIS: age, years of education completed, ethnicity and race, marital status, sex, region, and family size. In addition, dummy variables were constructed to reflect whether a respondent was in a given income bracket, with the income brackets being the NHIS-defined categories. For 1982-1996 there were 27 NHIS income brackets and for 1997-2002 there were 11. Years of education were grouped into three categories: 0-8 years, 9-12 years, and 13 and over years. Hispanic ethnicity and race were combined to form four categories: Hispanic, non-Hispanic Whites, non-Hispanic Blacks, and nonHispanic Other. Four variables represented family size: 1, 2, 3, and 4 or more. Region was defined as Northeast, Midwest, South and West. All sociodemographic factors were interacted with the income brackets when the width of the bracket was not equal to $5,000. For example, for years 1982-1996 interactions were included for family income between $20,000 and $49,999, family income of $50,000 or over, and family income over $20,000. For years 1997-2002, interactions were included for family income between $25,000 and $74,999, family income of $75,000 or more, and family income over $20,000.
The NHIS person data contain some missing observations for total family income. Therefore, a separate model was estimated that had all of the explanatory variables described above except the income categories, since these were unknown in the NHIS for some NHIS respondents.
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